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Starry Stonewort Pilot and Management for MN Lakes 
 

Summary:   
In 2017 data confirmed that both mechanical pulling, mechanically pulling with chemical 

treatment, or just chemical treatment can effectively manage for at least two years, with additional 
treatments for sustainability, relatively large areas (minimum 12 acres) of Starry Stonewort infestation 
below a nuisance level. 

2017 pilot project work, including mechanical pulling and chemical treatment, verification, and 
results were completed in fall of 2017, one week ahead of the schedule as planned.  Starting the pilot 
earlier actually allowed us to gain some additional knowledge in making this integrated approach more 
effective and assist with sustainability of the treatments in the future.  We effectively showed that early 
in the year chemical treatment can help to sustain low levels of starry stonewort.  We also showed that 
although the mechanical puller will work in greater depths with the assistance of divers, we can start the 
pulling project earlier in the year in the shallow areas.  This can extend the summer work schedule 
perhaps as much as a month.  

Chemical treatments were very effective in maintaining the low level of Starry Stonewort 
growth in the 2016 treatment areas and in continuing to reduce the biomass of the Starry Stonewort in 
the area mechanically pulled and chemically treated and the area only chemically treated in the 2017 
areas.  The 2017 data was consistent with what was observed in 2016 with the most dramatic results in 
the area both pulled and chemically treated.   

The 2016 areas were monitored for fresh growth and when observed was treated.  This resulted 
in two chemical treatments over the summer to sustain the progress achieved from last year.   

The 2017 areas were treated the same as last year’s 2016 areas, one area being mechanically 
pulled, diver gleaned, and chemically treated two times, and one area chemically treated two times.  In 
the 2017 work area we removed approximately 236,000 lbs. of Starry Stonewort biomass  

The University of Minnesota completed bulbil viability testing last winter and found that the 
chemicals used didn’t impact bulbil viability.  We suspect that these bulbils had been protected by the 
lake sediment since other laboratory testing showed that the chemicals were very effective in killing the 
bulbils when exposed directly.   

Again this year we monitored for bulbil count throughout the season.  We came up with some 
additional thoughts/theory as to why the increase, but was not able to develop an assignable cause.  We 
do include in our thoughts/theory the possibility that it is simply an artifact of the sampling technique.   

Data collected by the third party auditor is included in this report. 
 

Project Work:  
In 2017 we kept within the Pilot Project Strategy as submitted to the Initiative Foundation with but few 
modification as we adapted our strategy based on the 2016 year-end third party audit observations and 
the MAISRC laboratory findings. 
 

 As originally planned, in early spring we performed a third party verification to observe the status of 
the Starry Stonewort growth over the winter.  Bulbil density (count) is now a new metric because of 
what appeared to be an exaggerated count last year. 

 We modified our plan to re-apply Cutrine plus-granular to the full 2016 - 6 acre plot work, once 
Starry Stonewort bulbil growth was observed. 



 In the 2016 treated areas we adjusted our plan and when we observed new growth performed a 
chemical treatment.  Initial results of the treatment were positive so we extended our next 
treatment longer and when we observed more fresh growth during the major algae growing time 
performed another treatment.  As the data shows the initial chemical treatment wasn’t as effective 
as we thought but the second treatment even in the major growth period knocked the algae down 
substantially. 

 The 2017 actions demonstrate short-term repeatability with the integrated approach.  This was 
within the decision process built into the pilot project flow chart.  We were able to repeat the 2016 
pilot process and results in 2017.  We used a different, but similarly sized area using mechanical 
pulling followed by two chemical treatments and as in 2016 an adjacent similar sized area with two 
chemical treatments without mechanical pulling.  

 As originally planned, verifications continued throughout the boating season. 

 As originally planned, the Pilot Project will now be able to move into Phase II in 2018. 

 
Pilot Set-up and Planning – Work completed in 2016 allowed the set-up and execution of the 2017 work 
to be smoother and more efficient.  Shortcomings of the equipment were better understood and 
factored into the 2017 work, all of which allowed the 2017 project work to start earlier even with 
additional work, the channel and access areas, which needed to be completed first to protect the other 
lakes in the state from Starry Stonewort.    

 
2017 Pilot Project Work Activities Described by area –  
 

  

Area listed as 3.8 acres – This is the area that was mechanically pulled (with diver gleaning) and 
chemically treated one time with Cutrine Plus liquid and one time with Cutrine Plus granular in 2016.   
The area was monitored and when we saw young growth we started a schedule to perform treatments.  
We were permitted to have four treatments.  On first verification, May 26, 2017, we saw growth.   We 



treated with Cutrine Plus granular on June 13, 2017.  On next verification, July 10, 2017, we saw no 
growth and as a result skipped a treatment.  On July 31, 2017 we saw fresh growth so treated on August 
3, 2017 with Cutrine Plus liquid with a different application technique using weighted drag tubes to 
apply chemicals on the bottom.    
 
Area listed as 2.7 acres – This is the area that was chemically treated one time with Cutrine Plus liquid 
and one time with Cutrine Plus granular in 2016.  In 2017 the area was monitored and when we saw 
young growth we started a schedule to perform treatments.  We were permitted to have four 
treatments in this area also.  On first verification, May 26, 2017, we saw growth.  We treated with 
Cutrine Plus granular on June 13, 2017.  On next verification, July 10, 2017, we saw no growth and as a 
result skipped a treatment.  On July 31, 2017 we saw fresh growth so treated on August 3, 2017 with 
Cutrine Plus liquid with a different application technique using weighted drag tubes to apply chemicals 
on the bottom.    
 
Area listed as 3.5 acres (a 2017 treatment area) – This is an area similar in size to the 3.8 acre area listed 
earlier, about the same size, and extended to the West.  This area was used to duplicate the 2016 
treatment activities in the 3.8 acre area.  The area was mechanically pulled (with diver gleaning), July 31 
– Aug. 17, 2017, and chemically treated two times with Cutrine Plus liquid, Sept. 7 and Oct 3, 2017.  A 
different application technique using weighted drag tubes was used to apply chemicals on the bottom. 
Before and between and after each treatment the area was monitored under the same protocol as we 
used in 2016 using a third party auditor.  Sampling protocol as approved in 2016 with the same P.I. 
spacing was used with the addition of bulbil density (count) as a metric. 
 
Area listed as 3.4 acres (a 2017 treatment area)  – This area was a duplicate of the 2.7 acre treatment 
area of 2016, with two chemical treatments using Cutrine Plus liquid, Sept. 7 and Oct 3, 2017.  A 
different application technique using weighted drag tubes was used to apply chemicals on the bottom. 
Before and between and after each treatment the area was monitored under the same protocol as we 
used in 2016 using a third party auditor.  Sampling protocol as approved in 2016 with the same P.I. 
spacing was used with the addition of bulbil density (count) as a metric. 
 
Reference area – This was a defined area that was sampled whenever verification audits were 
performed to be used as a comparison of “normal” conditions.  It was located far enough away to have 
received no effects of any treatment but yet within the same bay and general area.  It would then have 
similar water, light, and clarity characteristics. 
 
The following was additional work completed in 2017 that is not part of the Initiative Project or Funding 
and listed here only to help explain since the data for these areas are within the Pilot Project data 
sheets.  Separate funds were used in these efforts and not counted in any way in the IF Project work. 

                                                     



Channel  –  (Estimated area size is 2 acres)  This area was mechanically pulled on July 20-25, and July 27-
28, 2017.  Verification/sampling protocol was on May 26, July 10, July 31, and Oct. 10, 2017.  The 
sampling performed followed the standard approved protocol as approved by DNR for 2016 and this 
area in 2017.  This area had channel buoys on each side to attempt to direct boat traffic through the 
heavily infested Starry Stonewort area and keep the boats entering and exiting the lake freer of Starry 
Stonewort.   Work and monitoring in this area was funded through a monitoring grant from DNR and 
other stakeholder funding, not included in Initiative Foundation funding or projects. 
 
Access Area – This area was mechanically pulled last year by Dockside Aquatics under a DNR permit.  In 
2017 DNR was not going to manage Starry Stonewort in this access area so the Koronis Lake Association 
obtained a permit to manage this critical area as free as possible of Starry Stonewort to add a level of 
protection to the other lakes next visited after Koronis.   KLA requested that this area be included in 
their permit for mechanical pulling and diver gleaning.  The area was mechanically pulled July 18-20, 
2017.   KLA under permit requirements was required to develop a new in-depth sampling<verification, 
plan for this area.  The pre verification/sampling was completed on July 10, 2017.  Post treatment 
verification/sampling was completed on July 31 and Oct. 10, 2017.  Work and monitoring in this area 
was funded through a monitoring grant from DNR and other stakeholder funding, not included in 
Initiative Foundation funding or projects. 
 
Mechanical Pulling with gleaning - The mechanical puller came into the area around July 14, 2017 and 
underwent a complete cleaning with added chemical cleaning protection prior to being allowed entry 
into Lake Koronis.  Included in this was an equipment inspection by a DNR trained inspector.  Prior to 
any pulling activities 900 feet of seine net was placed in the shape of a large “U” with the open end 
facing the shore line.  With the shore line being used as one side of the “U” approximately 3.5 acres was 
contained.  With mechanical pulling and diver gleaning it was estimated that 236,000 lbs. of biomass 
were removed from the 3.5 acre portion and taken to a location where the waste could deteriorate and 
not be available for further dispersion.  This location was approved by DNR prior to usage. 
 
Verification by Third Party Auditor – Prior to gaining the DNR permit the project was required to submit 
a verification/sampling protocol to DNR and to be reviewed by the University of Minnesota.  This 
approved protocol was not modified for those areas treated in 2017 from the 2016 protocol except for 
the access area which was not treated by KLA in 2016.  Blue Water Science, the third party auditor, 
completed the initial area reviews prior to the start of the pilot project.  Following each step of the pilot 
the third party auditor verified the work performed per the DNR approved protocol.  The verifications 
evaluated Starry Stonewort density and dry density, height of mass off the bottom, bulbil count, and 
native plant species and their abundance, (this was per DNR requirements not before required.)  Data 
along with observations are in the attached report.  This report will be important as the success or 
failure of the pilot is considered in future years.   
 

Observations and Results: 
Observations listed in the Third Party Report are as follows: 

SSW Observations and Discussion in Lake Koronis in 2017 
In 2017, 6 areas were treated and evaluated and one area was left untreated and served as a 
reference area. 
• In 2017, all 6 treatment areas had less SSW biomass in September and October compared to 
the reference area. 
• Mechanical harvesting removed enough SSW biomass to allow recreational use in the 
channel and at the public access from August through October. 



• For unknown reason, the June 13, 2017 algaecide treatment in the 2016 area using Cutrine 
Plus - granular did not control SSW. SSW biomass in the treated area was similar to the 
untreated 2017-3.5 ac site. 
• Alternatively the copper treatment on June 13, 2017 may have controlled SSW but 
subsequent SSW regrowth was significant by the July 10 assessment date. 
• The second treatment on August 3, 2017 in the same area using Cutrine Plus - liquid 
successfully reduced SSW biomass. 
• Mechanical removal effectiveness in August in the 2017-3.5 ac area was similar to the 
effectiveness of the August 3 algaecide treatments in 2016-3.8 ac and 2016-2.7 ac areas. 
• Regrowth in the 2 areas treated in 2016 had different SSW regrowth biomass in 2017. The 
2016 area that had mechanical removal followed by 2 algaecide treatments had lower SSW 
biomass in 2017 compared to the 2016 area that just had 2 algaecide treatments. 
• A cost analysis of mechanical harvesting verses algaecide treatments is pending. Both 
methods have advantages and disadvantages 

 

SSW Observations in Lake Koronis in 2016 (Repeated here for reference.) 
Several SSW observations were noted over the project period of July through October: 
• All 3 approaches (mechanical harvesting, algaecides, and harvesting plus algaecides) were able to 
control nuisance SSW growth. 
• The 3 measurement methods using the density scale 1-4, biomass as dry weight, and the SSW bed 
depth were consistent in measuring the abundance of starry stonewort. For example in Figure 6 in 
report, the relative abundance ranking for harvesting with algaecides, the algaecide only, and the 
reference area had the same trends for all 3 methods. 
• After mechanical harvesting, the survey on September 13 showed SSW biomass was less in the 
harvested area (red bar) compared to pre-harvesting conditions (Figure 6 in report). In contrast the 
biomass, measured as dry weight on September 13, in the area where algaecides was not yet been 
applied and in the reference area increased compared to pre-treatment biomass. 
• A single Cutrine Plus (liquid) treatment applied on September 21, 2016 and sampled on October 7 
found SSW biomass (measured as dry weight) was significantly reduced. In both treatment areas, 
harvesting with algaecide, and just the single algaecide application biomass (as dry weight) 
reductions were 99% or better. Using the MnDNR density scale of 1-4, the mechanical harvesting 
plus algaecide area had a lower density than just the algaecide treatments but the rake density results 
indicated there was light SSW growth in both treatment areas (Table 1in report). 
• The second Cutrine Plus (granular) showed SSW biomass (as dry weight) reductions were still 
greater than 99%, but biomass was already diminished after the first algaecide application. 
• Variability within SSW beds was great as shown with the high standard deviations associated with 
the dry weight results in Table 1in report. 
• High variability was also found over distances just feet apart. Sampling for SSW density using one 
rake and sampling for biomass using another rake on the other side of the boat, 6 feet apart 
sometimes found major differences in SSW abundance. 
• Sampling for SSW biomass using the rotating rakehead technique was appropriate for Lake Koronis 
because the same technique was used for all sites in all surveys. However, as the rake sample was taken, 
surrounding SSW was likely entangled. The SSW biomass samples at sites of heavy growth probably 
overestimated the actual dry weight biomass within a 0.018 m2 area that was theoretically sampled 
with the rake. Biomass as dry weight determined in the Koronis study may not be comparable to SSW 
biomass determined in other studies where different collection methods were used. 



• On the October 28 sample date, bulbil densities were higher in the area that was treated twice with a 
copper-based algaecide compared to the area that was harvested first and then treated twice with 
copper. Bulbil densities were also higher in the twice treated area compared to the untreated 
reference area (Table 3 in report). 
• It is unclear why bulbil densities were found in higher densities in the area treated twice with 
Cutrine. It could be an artifact of sampling or maybe it is related to the greater initial SSW biomass 
that was treated. It is also possible that the Cutrine Plus treatment enhanced bulbil production. 
There is some speculation that reduced SSW biomass after a treatment receives more light and light 
induces bulbil formation. However, after the second Cutrine Plus application the samples collected 
on October 28 had higher densities in the area treated twice compared to the area that was harvested 
and then treated twice (Table 3 in report). Sunlight exposure to the reduced SSW biomass was the same 
in both treatment areas, but there were more bulbils in the area treated twice. The untreated reference 
area had low bulbil densities. 
   

Equipment Evaluation: 
The mechanical puller was again evaluated as part of the 2017 pilot project work.  It operated very well 
with no breakdowns that inhibited its operation. Knowing that the equipment works best in the shallow 
areas, 4 feet or less, we were able to start the 2017 project work several weeks earlier by working in the 
shallow areas, also where the earliest growth was found.  Working in the deeper areas in the 2017 area 
the contractor again had to use divers to collect the Starry Stonewort and remove it from the bottom.  
This was a more effective process this year.  Overall, we found that it was most effective in the shallows 
around the docks and lifts. 

 

Comments regarding project goals as listed in the contract: 
Goal 1 
Pilot the "best-to-date" Starry Stonewort management practices in the control of a defined area on 
Lake Koronis.   

 
Expected Outcome of Goal 1 
Expected outcome defined by key success factors: 
1. Area Chosen meets the criteria for the pilot, manageable.  2017 Areas selected with Third Party 
Auditor and DNR approval are adjacent to the 2016 areas and as similar as possible. 
2. Successful extraction.  Starry Stonewort was successfully extracted mechanically and manually 
from approximately 3.5 acres which was then chemically treated two times.  Another adjacent are of  
3.4 acres was only chemically treated (2 times) as comparison to provide a more thorough way to 
evaluate the success or failure of the pilot integrated management plan. 
3. Seining operation works well and screen size appropriate.  900 feet of seining net was installed in 
the lake surrounding the work area.  While using the shoreline as one of the edges of the polygon 
created, the entire work area was surrounded by the net which was maintained in place throughout 
all activities including the chemical treatments.  Observational evidence showed that it worked very 
well to contain small pieces/fragments of Starry Stonewort.  Maintaining the net in place may have 
helped to improve the effectiveness of the chemical treatments and reduce fragmentation as a 
method of spreading. 
4. Effective chemical treatment.  Verification data from the Third Party Auditor demonstrated 
effectiveness of chemical treatments on “vegetative’ portions of the plants which were visibly 
damaged by the chemicals.  This was the same observation made in 2016.  The chemicals work well 
on the “vegetative” portion of the plant.  



5. Time component - Area is maintained for 5 years without significant SS growth.  With the field 
observations of new growth in the 2016 areas if was determined that it was necessary to adapt the 
protocol and re-treat while the Starry Stonewort was at a very low level.  We found two mid-summer 
treatments maintained management control. 
6. The pilot allows us to learn reasonable management/control measures.  Having the 2016 areas 
allowed us to learn a reasonable management/control measure of early treatment practices.  We re- 
treated early in the season and that helped to maintain control.  But we also learned that re-
treatment could be “too” early. 
7. Pilot widely adoptable. Pilot process shared with DNR and with several of the other lakes that 
have had Starry Stonewort infestation identified.  The University of Minnesota is publishing a paper 
with 2016 pilot results. 
 
Other factors that relate to any project such as this: 
- No injuries – None in 2017  
- No legal complications – Unaware of any. 
- No breakdowns in equipment – The mechanical puller did not have any breakdowns that impacted 
work schedule 
- Project completed on time, on schedule, and under budget.  Project started a week earlier and 
could have started earlier but for additional key areas worked on to protect outflow of Starry 
Stonewort on transient boats and trailers to other lakes.  Budget was as anticipated. 
 
Goal 2 
 With a successful pilot demonstration expand area of Starry Stonewort management to the 
remainder of Lake Koronis. Evaluation of the pilot by Third Party Auditor and Clemson University 
consultant Dr. John Rodgers has shown the pilot to be successful and is now ready to proceed to the 
rest of the Southeast bay on Lake Koronis.    
 
Expected outcome defined by key success factors: 
1. Matching funds are obtained for the expanded project. With the purchase of the mechanical 
harvester with local funds we will have met the requirement of the matching funds. 
2. Successful treatment using protocol developed. The protocol developed has been found to be a 
successful integrated approach.  Some adaptive management regarding the depths in the lake will 
be used in 2018 to improve efficiency.  This is discussed in this document under 2018 Plans – Moving 
the Pilot Forward. 
3. On schedule for year two or early year 3 removal in expanded area.  On schedule. 
4. Time component - Area is maintained for the additional project years. After reviewing the 2016 
area we had to adapt the management plan and perform additional chemical treatments during 
2017.  We will be monitoring this area again in 2018 as well as the 2017 areas to see if this is 
necessary as well as an area that was only mechanically pulled (the channel area).  We are prepared 
to adapt as necessary. 
5. Project results can lead to a SS Management Plan for Lake Koronis and other lakes.  The pilot is 
looking successful. 
 
Goal 3 
With pilot success, this management plan becomes recognized and acceptable for broader usage 
across the state.  We will be declaring the pilot successful as we submit for DNR permits for next 
year.  The pilot process has been shared with other associations working on Starry Stonewort issues. 
 



Expected Outcome of Goal 3 
Expected outcome defined by key success factors: 
1. Dissemination to other lakes – Other lakes working on Starry Stonewort issues are aware of our 

process.  This integrated approach has also been shared at two other nationwide conferences 
and will be shared at several others this year. 

2. Acceptable to DNR – DNR continues to review all protocols used to manage Starry Stonewort 
and are still in the learning stage of developing a protocol themselves. 

  

Additional Discussion Regarding Project Work: 
The pilot plan allowed for two types of management plans to be used in a delineated area on 

Lake Koronis.  The data attached includes two other areas which are not part of this pilot; however 
exhibit interesting data that can be used in comparison with the information and knowledge gleaned 
from this pilot.  These other area were only mechanically harvested and not chemically treated.  At the 
same time this pilot project is progressing these other areas are also being monitored for sustainability.  
No funds or in-kind match from this other work is included in this project with the Initiative Foundation. 

Note that a new method of chemical application was used in 2017 using weighted drop hoses 
instead of granular chemicals or drop pipes that applied the chemicals below the surface but possible 
not along the bottom sediment.  From data collected it appeared that better application numbers were 
achieved by the weighted drop hose method.  All chemical treatments followed label requirements.     

 

Results summary from the Third Party Auditor report: 
In 2017, a total of 16.5 acres in 4 nearshore areas (13.4 acres), a boat channel (2.0 acres), and a 

Public access area (1.1 acres) was managed for SSW control. A 8.4 acre untreated area served as a 
reference area. 

On the last survey in October SSW was controlled in all 6 areas compared to the untreated 
reference area (Table 2 of Third Party Report). 

Algaecides were applied in 2017 to 2 areas that were previously treated in 2016 (referred to as 
2016 areas). Although a June 13 algaecide treatment did not limit SSW growth in the 2 treatment areas, 
the August 3 algaecide treatment in the same areas was effective at reducing biomass, and the depth of 
the SSW bed. Bulbil densities increased in the treatment areas compared to June and July densities. 
However bulbil densities also increased in the reference areas (Table 2 of Third Party Report). 

Two new areas were managed for the first time in 2017. A mechanical treatment in 2017-3.5 ac 
area in August reduced biomass and bed depth. Subsequent algaecide treatments in both of the 2017 
areas on September 7 and October 3 further reduced biomass (Table 2 of Third Party Report). Bulbil 
densities increased in the treatment areas compared to July bulbil densities. 

Mechanical harvesting occurred in July in a 2.0 acre boat channel marked by buoys and at a 1.1 
acre area in front of the public access. Starry stonewort conditions in both areas were checked on July 31, 
2017 after mechanical removal. Although biomass was not reduced compared to the pre-mechanical 
survey on July 10, 2017, biomass at both treatment sites was less compared to the untreated reference 
area (Table 2 of Third Party Report).  

On the autumn sample date of October 10, 2017 biomass increased in the channel but not in the 
public access area. Biomass was still less than biomass at the untreated reference area. In the October 
survey, bulbil density in both control areas was greater than the July 10 survey. 

The abundance for individual sample sites in the 4 treatment areas is shown in Figure 5 (Of Third 
Party Report). In September and October, SSW abundance was light to moderate in treatment areas and 
mostly moderate to heavy in the reference area. 



Starry stonewort biomass and bulbil densities for 4 treatment areas are shown graphically in 
Figures 6 and 7. Starry stonewort bed depth, biomass, and bulbil densities area shown in Figure 7 of 
Third Party Report.  

In the untreated reference area, and in the 4 treatment areas, SSW bed depth and biomass were 
high at the end of July and the untreated reference area still had heavy growth on the October 25, 2017 
survey date.  

August treatments reduced biomass, but the reference area still maintained high biomass into 
the October 10 survey. Bulbil densities peaked in September.   

 
Additional Discussion -Mechanical harvesting/pulling of SSW with chemical treatment (two times) and 
chemical treatment (two times) both result in a substantial reduction in Starry Stonewort biomass.  
Mechanical harvesting/pulling can actually deliver quicker results but may need chemical treatment 
follow-up to be sustainable at the very low levels.    
The inability of the chemicals to impact all of the bulbils in the Starry Stonewort is concerning and needs 
further study by the University.  Since lab exposure has been very successful in rendering the bulbils 
non-viable, one is lead to conclude that those remaining in the lake have been protected because they 
were under the sediment and thus not exposed.  Work in this area is outside the scope of this project. 
Another concern was the appearance that something caused the bulbil density to increase during the 
span of time involved with the 2016 work schedule and the 2017 work schedule.  Several ideas have 
been considered with no final conclusion.  One of the latest thoughts is that this might be an artifact of 
sampling since it is much easier to sample the bottom sediments when the Starry Stonewort mass has 
been removed or is reduced.  This could be the explanation of why an increase was observed in the 
areas that simply had biomass removed.  
Attached are charts looking for patterns to try and discover the changes in bulbil counts and Starry 
Stonewort densities along with possible impacts. 
 

2018 Plans – Moving the Pilot Forward. 
In 2018 the major infested area, first discovered and delineated by DNR in 2015 as 250 plus acres of 
infestation, will be broken into two areas based on depth.  Just as the lake is divided up into areas that 
are able to grow vegetation so can it be divided up into management areas for managing invasive 
species.  These areas can be divided by management factors, such as different depths, areas around 
docks and lifts, temperatures, time in the year, personal preferences for or against chemicals, costs, etc.   
The pilot project has demonstrated that not one management protocol will fit all situations.  As a result 
of this a protocol can be integrated with several of the different management factors, some of which 
also yield other ecological benefits to native species.   In 2018 and into the future this integrated 
protocol based on what is believed to be important factors will be put in place.   
 
With an integrated approach we can take advantages of more time for the mechanical pulling activities, 
early treatment in some areas before mass of invasive makes it less effective, and thus we may create 
environments that improve survival of native plants and animals.  What this means is that in the shallow 
area, the Starry Stonewort is able to be pulled at least 1 month earlier than at a greater depth, thus 
extending the pulling season by 1 month allowing greater area to be covered.  Pulling may also quickly 
open up habitat for fish.  Chemical treatments, as with the pilot, can be integrated into this approach to 
improve the effectiveness of the mechanical pulling.  At a depth over 4 feet the mechanical puller is not 
as effective and may require diver gleaning to improve efficiency.  However this increases cost and 
impacts the amount that can be accomplished in one season.  Based on the findings of early chemical 
treatment in 2017 on new growth, it was discovered that a reduction in chemical treatment was 



possible and still achieve a level of sustainable.  This chemical treatment can be used to gain early 
control of material at depths over 4 feet.    
 
In simple terms the protocol for management is –  
 
Areas less than 4 feet in depth – mechanical pulling, this includes around docks and lifts, followed with 
chemical treatment (s) as necessary.  Pulling can start in early June in the shallow areas.  Chemical 
treatments can be used to augment the pulling and can vary depending on needs and personnel 
preferences. 
Depths greater than 4 feet in depth – chemically treat with two treatments.  The first chemical 
treatment will be early in the season and the second treatment about one month later.  An additional 
treatment can occur later that year or early the next year. 
 
Our consultants have reviewed and agreed with this protocol.   
 

Attachments:   2016 Attachments 

Koronis R16 - SSW 
12-28-16.pdf

    

PLM Treatment 1.pdf

  

PesticideApplicationR
ecordseptem.pdf

 
 
2017 Attachments 

Koronis data – plants – MnDNR.xlsx   - Look at tabs for July 10, July 31, and Oct. 10 – plant 
abundance data 
Koronis handout 12-8-17.pdf    - Data from sampling 
2017-1198 54681 permit.pdf    - DNR permit 
2017 Lake Koronis – SSW maps.pdf    - Look at page 2 
2017 Lake Koronis SSW Pilot Project  - Dockside Mechanical Harvesting report. 
3000117632 Koronis in Stearns SS monitoring.pdf  - DNR grant documents 
2017 Data Charts project work adjusted 4.xlsx – Excel charts that can compare data 
2017 1102103834002 – Chemical treatment info 
Koronis 6-13 – Chemical treatment info 
Koronis R17 – SSW 1-9-18.pdf – Third Party Auditor Report 

 
 

Kornois data - plants 
- MnDNR.xlsx

Koronis handout 
12-8-17.pdf

2017-1198_54681_pe
rmit.pdf

2017 Koronis - SSW 
maps.pdf

2017 Lake Koronis 
SSW Pilot Project.pdf

3000117632 Koronis 
in Stearns SS monitoring 2017 executed with Exhibit A.pdf      

2017 Data Charts 
Project work adjusted worksheets 4

 
20171102103834002.

pdf
Koronis 6-13 

Treatment.pdf

Koronis R17 - SSW 
1-9-18.pdf

 
 
 
 

Worksheet Observation from Excel 2017 Data Charts project work adjusted #4 

From 16M & CT 

6/13/17 treatment didn't seem to have any impact on density.  Too early? Low application? 



(Application numbers for Cu were highest at .45ppm with target of 1ppm) 

Bulbil counts remained low after 6/13/17 treatment and started to increase around 7/31/17 when 
density was accelerating. 
Bulbil counts continued upward even as density was decreasing.  Even treatment on 8/3/17 didn't 
decrease the bulbils.  (Could the bulbils have been under the sediment and thus protected.  NA since 
bulbil viability is not the question.) 

Once the density of the alga was low it took a slight lag time for the bulbil count to start to decrease. 
What is in question is that when the vegetative structures are for the most part removed the alga still 
can produce bulbils OR is it because sampling of the bulbils is just easier?? 

From 16 CT 

Similar comments as to 16M & CT: 

 

6/13/17 treatment didn't seem to have any impact on density.  Too early? Low application? 
(Application numbers for Cu were highest at .45ppm with target of 1ppm) 

 

Bulbil counts remained low after 6/13/17 treatment and started to increase around 7/31/17 when 
density was accelerating. 

 

Bulbil counts continued upward even as density was decreasing.  Even treatment on 8/3/17 didn't 
decrease the bulbils.  (Could the bulbils have been under the sediment and thus protected.  NA since 
bulbil viability is not the question.) 

 
Once the density of the alga was low it took a slight lag time for the bulbil count to start to decrease. 

Note that the mechanical treated area is a similar pattern, however note that the scales are different.   

 

This could be explained because the starting density was much higher because this area was allowed 
to grow while the other area was being harvested. 

From 17 M & CT 

This would be a similar graph to the initial 2016 graph of the same thing.  The scale is close to the same. 

Note that bulbil counts are on an increase even though density is on a decrease. 
Even treatment on 8/3/17 didn't decrease the bulbils.  (Could the bulbils been under the sediment and 
thus protected.  NA since bulbil viability is not the question.) 

Once the density of the alga was low it took a slight lag time for the bulbil count to start to decrease. 
What is in question is that when the vegetative structures are for the most part removed the alga still 
can produce bulbils OR is it because sampling of the bulbils is just easier?? 

From 17 CT 

Similar to 17 M & CT graph with a higher scale. 
Notice the lag in the bulbil production as the density is increasing and the lag in decreasing the count as 
the density decreases.  Could it be that density is NOT a predictor of bulbil production. 

What is the relationship between density and bed depth?????? 

From Reference 

Seems to show that as bed density changes that bulbil count follows but with some lag. 

Note scale is significantly different on density than on other charts. 
Note that bulbil count is continuing to grow at higher rates than any of the test areas.  This may imply 
that in the natural cycle of bulbil production we are actually making a difference. 

From 17 Chan 

Channel follows growth of bulbils and change in density as in the reference area. 

From 17 Access 

Channel follows growth of bulbils and change in density as in the reference area. 

From Bed Density vs Bulbil Count 



Bed Density and Bulbil count seem somewhat opposite except in September sampling for the chemical 
treatment alone area. 

From Bed Density versus Bed Depth 

Good correlation with M & CT for Bed Density and Bed Depth. 

Good correlation with CT for Bed Density and Bed Depth. 
 


